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© Method and system for controlling the setting temperature of a vehicle air conditioner. 

© The temperature of the interior of a motor vehicle is 
controlled by an air conditioner in relation to a temperature 
setting which is variable in response to an action of a vehicle . 
occupant. A voice synthesizer (17) is supplied with a vocal 
information data supplied from a microcomputer (13) in 
response to the entry thereto of a temperature resetting 
command. The voice synthesizer generates a vocal 
announcement of a temperature to which the initial setting is 
varied. Vocal announcements of successively varying temp- 
erature values are generated until a desired value is reached. 
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METHOD AND SYSTEM FOR CONTROLLING THE SETTING TEMPERATURE 
OF A VEHICLE AIR CONDITIONER . 

BACKGROUND OF THE INVENTION 

The present invention relates to air conditioning 

systems/ and particularly to a control sytem for an air 

conditioner mounted in a motor vehicle. More particularly, 

5 the invention relates to a method and system for resetting 

the reference temperature of such air conditioner by 

generating a vocal response to an action of a vehicle 

occupant. 

Conventionally, well-known air conditioners for 
LO * automobiles are provided with a variable resistor with 

which the reference temperature setting is manually 
adjusted to a desired temperature. However, the manual 
operation of such variable resistors or the like tends 
to distract the vehicle driver from steering efforts 
15 to such an extent that it might lead to a dangerous 

situation. 

SUMMARY OF THE INVENTION 
The present invention has, for its object, the 
provision of a method and system for controlling the 
20 setting value of a vehicle air conditioner by generating 

in response to an action of the vehicle driver a vocal 
announcement of a temperature value to which the temperature 
setting is varied. The driver's action includes a finger 
action on a manually operated switch provided on the 
25 instrument panel or steering wheel or a voice recognizer 
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that analyzes vocal information which the driver utters 
whenever he desires that the temperature setting be raised 
or lowered. 

A microcomputer is advantageously employed. 
5 The microcomputer is programmed so that it performs a- 

first routine in which the temperature of the vehicle 
interior is sensed and controlled to the setting value 
and it alqo performs a second routine whenever a 
. temperature resetting command arises. In a first embodiment, 
0 a single switch is provided to permit entry of a command 

that the setting temperature is to be changed. In the second 
rupt routine a series of vocal announcements of seccessively 
varying temperature values is generated in response to 
the entry of the command. Upon hearing a desired 
5 temperature value, the vehicle occupant depresses the 

switch to terminate the temperature variation. The 
temperature setting value is varied in succession in 
response to each vocal annoucement so that the control 
point of the air conditioner is reset to that value 
) which was given at the instant the switch was subsequently 

operated. The direction of variation of temperature 
is dependent on the initial value of the setting relative 
to a predetermined value. If the initial setting is 
higher than the predetermined value, the temperature 
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setting is lowered in succession by 1°C, for example, 
from a high value to a low value. 

in a second embodiment of the invention, two 
switches are provided for respective entry of temperature 
5 upward lommand and temperature downward command. In 

the second routine , a voice announcement of a temperature 
value higher than the setting value is generated in 
response to the entry of temperature upward command 
or a voice announcement of a lower temperature value 

10 than the setting when downward command is entered. The . 

temperature setting is varied to that vocally announced - 
value and the above process will be repeated as required 
until a desired temperature is reached. 

In a third embodiment of the invention, a voice 

15 recognizer is provided to permit entry of temperature 

resetting command in the form of vocal announcement 
given by the vehicle occupant. The sound of his voice 
is analyzed by the voice recognizer to detect in which 
direction the temperature setting is to be varied. In 

20 response to such vocal entry of a resetting command, 

a vocal announcement of a temperature value is given and 
the temperature is reset to the announced value. This 
process will be repeated until a desired temperature value 
is reached. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
The invention will be further described by way 
of example with reference to the accompanying drawings, 
in whcih: 

5 Fig. 1 is an illustration of a schematic block 

diagram of a first embodiment of the present invention; 

Fig- 2 is an illustration of the hardware of 
the microcomputer of Fig. 1; ■ 

Fig. 3 is an illustration of a flowchart of the 
10 ' routines which the microcomputer of Fig. 1 is programmed 

to perform; 

Fig. 4 is an illustration of a flowchart describing 
the details of the temperature resetting routine of Fig. 3; 

Fig. 5 is an illustration of a flowchart describing 
15 an interrupt subroutine associated with Fig. 4; 

Fig. 6 is an illustration of a schematic block 
diagram of a second embodiment of the invention; 

Fig. 7 and 8 are illustrations of flowcharts 
associated with the second embodiment of Fig. 6 describing 
20 the details of a temperature resetting routine; 

Fig. 9 is an illustration of a schematic block 
diagram of a third embodiment of the invention; 

Fig. 10 is an illustration of a flowchart describing 
the details of a temperature resetting routine of the 
15 third embodiment; and ' 
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Fig. 11 is an illustration of a flowchart 

describing the details of a temperature control . routine 
of the third embodiment. 

DETAILED DESCRIPTION 
i 

5 Reffering no to Fig. 1, a first preferred 

embodiment of the present invention is schematically 
illustrated. The air conditioning system of. the em-, 
bodiment includes an air intake duct 1 having its air inlet, 
end selectively open to the atmosphere through an opening 

LO la or open to the vehicle interior 7 through an opening 

lb and through a recirculating passage lc depending 
on the angular position of a deflection plate 2 which 
is controlled by an actuator 16. The air outlet end 
of the duct 1 is open to the vehicle interior 7 to introduce 

15 thereinto a temperature-regulated air flow. When the 

deflection plate 2 is in an upward position, outside 
clean air is admitted into the duct 1 through opening 
la and when in a downward position air* inside the vehicle 
is recirculated through opening lb. A blower 3 is 

20 located inside the duct 1 for providing a forced air 

stream which is presented to an evaporator 4. The 
amount of air admitted into the duct 1 is controlled 
in response to a signal from a drive circuit 15. The 
evaporator 4 cools off the air as it is forced toward 
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the outlet end of the duct 1 where a heating element 
5 is located on the downstream side of an air mixing 
deflection plate 6. The heating element 5 receives 
heated water from the engine coolant jacket to warm 
5 up the air presented to it. The mixing plate 6 regulates 

the amount of cool air to be mixed with warm air in 
response to a signal supplied from an actuator 14. As 
will be described, the deflection angle of the plate 6 
is controlled in response to variations of temperature 

10 detected by interior temperature sensor 8 and outside 

temperature sensor 10 with reference to a temperature 
setting which is variable in accordance with the invention 
detailed below. 

The actuator 14 includes a diaphragm operated 

15 device 19 and a pair of electromagnetic valves 20a and 20b 

which are arranged in a passage '21 to selectively supply 
engine negative pressure or atmospheric pressure to the 
diaphragm operated device 19 in response to control 
signals respectively supplied from the microcomputer 13. 

20 % The device 19 responds to the pressure so created in 

the passage 21 by varying the deflection angle of the 
mixing member 6. -The blower drive circuit 15 includes 
a latching circuit in which an air-quantity, control 
digital signal from the microcomputer 13 is stored, a 

25 digital-analog converter to convert the stored date into 

- 6 - 

BNSDOCID: <EP 0034373A1_I_> 



- 7 - 



0034373 



a corresponding analog signal, and a thyristor controlled 
chopper circuit that interrupts the a.c. current supplied 
to the blower 3 at a rate that is a function of the 
analog signal. The actuator 16 is vacuum-operated in 
5 response to a refresh command signal ' supplied from 

the microcomputer 13 to refresh the air-conditioned 
interior by admitting outside clean air to the intake 
duct 1 . 

According to the invention, a digital voice synthe- 
0 sizer 17 of a known design is connected to the iracrocornputer 13 to 

generate from a speeker 17a a vocal announcement of a 

* ** - 

temperature value to which the setting is readjusted. As 

will be described later, the microcomputer' 13 supplies 
a vocal temperature setting data to the synthesizer 17 

5 and also to a digital display unit 18 to give vocal and 

visual indications of a readjusted temperature setting. 
The display unit 18 includes a latching circuit in which 
the setting data is stored and a decoder which translates 
the latched data into a form suitable for driving the 

0 segments of the display in two digits. ■ 

Fig, 2 is an illustration of the details of the 
hardware of microcomputer 13. The microcomputer 13 
includes a central processing unit 13a having a clock 
source 13b that generates a reference timing signal. 
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The central processing unit operates on digital data' 
supplied thereto in s'yncronism with the clock timing 
in a well known manner. A read-only memory 13f supplies 
data stored therein through data bus 13e to the micro- 
5 computer 13 under the control of address and control data 

buses 13c and 13d. A random access memory 13g is also 
under the control of the address and control data buses. 
An input/output circuit 13i provides data transfer 
between the inside and outside of the microcomputer 13. 

10 • In the read-only memory 13f is stored a temperature 

control data describing a sequence of program steps for 
controlling the temperature of vehicle interior at a desired 
setting. - Also stored is a temperature resetting data 
including decimal data 10 to 30 which are to be vocally 

15 reproduced. The CPU 13a successively reads off the data 

stored in, ROM 13f and writes the: processed intermediate 
results into RAM 13 f which are -to be read off whenever a 
demand arises. 

r The operation of microcomputer 13 will now be 

20 described with reference to flowcharts shown in Figs. 3 

to 5. 

Description will first proceed in connection with 
the general operation of microcomputer 13 with reference 
to Fig. 3. The microcomputer 13 starts executing operation^ 
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from the start step 100. Program control then proceeds to 
an initializing routine 20 0 in which microcomputer 13 
sets all the built-in registers, counters and latches 
to respective initial states. The initialization also 
5 involves resetting a start flag which will be described 

below, setting a first flag, setting a timer data A to 
two-second interval, setting the reference temperature data 
Ts to 25 which is stored in a binary code in a specified storage cell 
of the RAM 13g, and transmitting the reference temperature data to display 

10 . unit 18. Gontrol then goes to temperature resetting routine 300. 

In this temper atrue resetting routine, the micro- 
computer 13 executes operations necessary for generating 
vocal information corresponding to numerals 10 to 30 
in succession as will be described later. Program 

15 control subsequently advances to a temeprature control 

routine 4 00. - ■ 

In this control routine 4 00, the microcomputer 13 
executes various operations based on input data supplied 
from the temperature sensors 8, 10 and from the angle 

20 sensor 9 via A/D converter 12 and compares the input 

data with the reference temperature data Ts to generate 
temperature control data to be supplied to the blower 
control circuit 15, actuators 14 and 16. After execution 
bf routine 4 00, program control returns to routine 300 
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to repeat the above main routine process at intervals 
of several hundred milliseconds. 

During these repeated main routine operations, 
operator action to temperature resetting pushbutton 11 
5 presents an interrupt command signal to an interrupt 

terminal INT of the microcomputer 13- . The main routine 
operation is interrupted and program control shifts to 
the interrupt routine of Fig. 5 to execute operations 
required for resetting the reference temperature data 
10 Ts to a new value. Control will return to the main 

routine program after the steps of Fig. 5 are performed. * 

The operation of overall temperature control 
will now be described in more detail. 

-The air conditioning system is switched on in 
15 response to the operation of an ignition switch or air-conditioner 

switch.' A voltage stabilizing power circuit (not shown) 
is powered from a car battery to supply constant d.c. 
voltage through ignition switch to various parts of the 
system including microcomputer 13* This power supply 
20 operation is of course performed prior to the start step 

100. Program control starts from step 10 0 and goes to 
the initializing routine 20 0 and then proceeds to execute 
the main routine functions. 

In the temperature resetting routine 300, program 
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10 



control advances from a decision step 301 (Fig. 4) in 
which the status of the start flag is checked. Since 
this start flag has been reset in the start step 200, 
. "no" decision is made in the step 3 01. Program 

control now goes to the temperature control routine 4 00. 
In the absence of a temperature resetting command from 
pushbutton 11, the "no" decision is repeatedly issued from 
the step 301 at intervals of several hundred milliseconds 
and the microcomputer repeatedly performs subsequent 
temperature control routine at the same intervals on 
the basis of the initially established -reference temperature, 
i.e. 25 °C, so that the vehicle Interior temperature 
is maintained at this initial setting. During this 
period, digital display unit 18 is supplied with a 
15 temperature data representing 25 °C. 

When pushbutton 11 is operated for resetting the 
reference setting value to 2 8°C. from the initial value 
of 25°C. placing a high level input to the interrupt 
terminal INT, the main routine operations are interrupted 
to execute the interrupt program illustrated in Fig. 5. 

In Fig. 5, a decision step 501 is executed 
to determine whether the 1st flag has to be set or reset. 
Since the 1st flag was set in the initialization step 200, 
decision follows an "yes" route to a subsequent decision 
step 502 to check to see if the reference setting temperature 
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is equal to or greater than 25 °C. or smaller than 25 °C. 
by checking the temperature data Ts against data "25" . 
An "yes " decision issues and program control goes to a 
step 503 to set a down flag and thence to a step 504 
to set the vocal temperature data T to "30" . Subsequently, 
the start flag steps 507 and 508 are successively executed 
so that the start flag is set and the 1st flag is reset. 
Program control goes to a return step 5 09 to return to 
the previously interrupted main routine. 

As the main routine process reaches the step 3 01, 
"yes" decision is taken to * execute a step 302 since the 
start flag has been set in the interrupt program step 
50 7 as previously described- The 2-second digital timer 
data A is decreased in the step 302 . by "1", Subsequently., 
a step 303 is executed to see if the timer data A has 
decreased to zero. "No" decision is thus taken at this 
moment to execute the temperature control routine 400. 

Thus, execution of steps 301 to 303 and temperature 
control steps of routine 400 is performed in .succession 
at a-f ew~hundred-millisecond cycles for an interval of 
2 seconds until A=0 is detected in the step 30 3. 
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Control proceeds to a step 304 to check to see if the 
down flag has been set. Since this flag was set in the 
step 503, "yes" decision is taken to execute a step 305 
to subtract "1" from the vocal temperature data T=31, 

5 thus resulting in T=30. In a subsequent step 306 , the 

presence of a lower temperature data T=9 is checked, 
A "No" decision route .is thus taken at this moment in 
order to locate a vocal temperature data for T=3 0 in ROM 
13f at step 308 and deliver this vocal data at step 309 

10 to the vocal synthesizer 17 so that it produces- a sound 

"t-h-i-r-t-y" . The timer data A is set to a 2-second 
interval in a step 310 to proceed with the execution of 
the temperature control routine 400. 

In subsequent execution of temperature resetting 

15 routine 300, steps 301 to 303 are successively executed 

until the timer data A becomes zero and steps 304, 305, 
306, 308 and 309 are then executed to produce a sound 
"t-w-e-n-t-y-n-i-n-e" . Thus; in the next execution of the 
routine 300 a sound "t-w-e-n-t-y-e-i-g-h-t " is^ produced. 

20 . On hearing the sound "twenty-eight", the vehicle 

driver operates the temperature resetting button 11.. 
The main routine is interrupted to execute the interrupt 
program of Fig. 5. Since the 1st flag was previously 
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rest in the step 508 , "no" decision is taken in the 
step 501 to execute a step 510 to set the reference 
temperature data Ts to T~28. In the next step 511 , the 
temperature setting data Ts=2 8 is delivered to the 
display unit 18 to give a visual indication of 2 8°C. 
The start flag and the 1st flag are respectively reset 
and set in steps 512 and 513, terminating the interrupt 
routine to return to the main routine • 

The resetting of the start flag subsequently 
causes the step 301 to take a "no" decision route to 
the temperature control routine 400 to raise the interior 
temperature to 28°C, 

If the initially set temperature value is lower 
than 25 °C, "no" decision will be taken in the step 5 02 of 
-the interrupt routine regardless of the direction in 
which the vocally sounded temperature is successively 
varied. Thus, in a step 505 the down flag is reset , 
and in a step 5 06 the temperature data T is set to. "9" 
from which the vocal temperature data is increased. 
Following the steps 5 07 and 508 control, returns to the 
temperature resetting routine 30 0 to .execute the steps 
301 to 30 3. In the step 30 4 , "no" decision is made to add 
"1" to data T (=9) in a step 311. In a subsequent step 
312 , .the microcomputer 13 checks to see if T=31. "No" 
decision is thus taken to execute steps 308 to 310 
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to generate a sound "t-e-n" and set the timer data A 
to return to the temperature control routine 400. 
Therefore, as the step 309 is repeatedly executed in 
subsequent execution of routine 300 vocal sounds/ 

5 "e-l-e-v-e-n" , "t-w-e-l-v-e" and so forth are successively 

given until the operator pushes the button 11 at the 
instant a desired vocal announcement is given. It is 
seen from the above that the temperature setting can be 
reset to any value in a range between 10°C and 30°C when 

10 the switch 11 is operated at the instant a desired vocal 

' sound is given. 

If the vehicle occupant should fail to operate 
the button 11 when desired vocal information is being 
given, the vocal data is subsequently changed until it 

15 reaches a limit value whereupon the temperature data T 

is reset again to the initial value to repeat the previous 
steps. For example, if he misses the instant a data 
"2 8" is sounded, control continues until decision is 
made in the affirmative in the step 3 06 and subsequently 

20 in the step 307, T is updated to "30" to continue the 

vocal anouncement in the temperature downward direction. 
If he misses a desired point in a process where the vocal 
announcement is being given in the tempera true upward 
derection starting at "10", decision is made in ' the 
25 affirmative in the step 312 when T becomes "31". The 
temperature data T is rewritten to "10" to repeat the 
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above process. 

Fig. 6 is an illustration of the hardware of 

a second preferred embodiment of the present invention 

and Figs, 7 and 8 are illustrations of flowcharts associated 
I 

with the hardware of Fig. 6. The hardware of Fig. 6 is 
generally similar to that shown in Fig. 1 with the exception 
that separate resetting control switches 111 and 112 
are employed instead of a single switch and D-type flip-flops 
113 and 114 are connected to the microcomputer 116 
corresponding to the switches 111 and 112/ respectively. 
The hardware of the microcomputer 116 is of the same 
construction as that shown in Fig. 2 wiht the exception 
that two interrupt terminals INTl and INT2 are provided 
and the main routine of the microcomputer 116 is also 
similar to that shown in Fig. 3 except for the temperature 
resetting routine 300. 

The flowcharts shown in Figs.. 7 and 8 are 
illustrations of the details of temperature resetting 
routine 300 of Fig. 3 using two temperature up and . 
down control swtiches 111 and 112. In this main routine 
4 00 microcomputer 116 executes various operations including 
controlling the blower 3, deflection plates 2 and 6 in 
response to input data supplied from the sensors 8, 9 
and 10 according to a reference temperature setting Ts 
in the same manner as described before. The main routine 
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is executed at intervals of several hundreds millisecond 
so that the vehicle interior temperature is maintained 
at 25 °C. to which the reference temperature is initially 
adjusted. The display unit 121 is supplied with a data 
corresponding to 25 °C. to display this data when the 
main routine is being executed. 

In response to manual operation of upward switch 
111 for raising the setting temperature by 1°C. the flip- 
flop 113 provides a high-level Q output to the interrupt 
terminal INTl of the microcomputer 116. The latter 
interrupts its main routine operation to execute the 'first 
interrupt routine depicted in Fig. 7. The interrupt 
routine proceeds with a step 14 01 to read off the temperature 
data Ts in a step 14 02 which was previously set to 25 °C. 
Program control advances to a step 14 0 3 to check to see 
if the reference temperature Ts read off in the step 1402 
corresponds to 30 °C. A "no" decision route is thus taken 
to execute a step 1404 by adding "1" to Ts (=25°C) to generate 
a display data indicating Ts = 26 °C. which is delivered 
to display unit 121. Step 1406 is then executed to locate 
vocal temperature data corresonding to Ts = 25 °C. in 
the read-only memory 13f . In a step 1407 the located 
data is delivered to the voice synthesizer 120 at a repetition 
rate of a few milliseconds, so that a vocal sound 
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"t-w-e-n-t-y-s-i-x" is produced. Program control 

proceeds to a step .1409 to reset the D flip-flop 113 to 
enable the upward switch 111 for subsequent operator action. 
Control now returns through step 1410 to the main routine 
* 5 40 0 with which vehicle inside temperature is controlled 

to the updated reference temperature of 26 °C. 

Upon subsequent operation of the upward switch 111, 
the above described execution is performed again with 
respect to the first interrupt routine , whereby 2 7°C. 
10 is visually and vocally indicated and in the subsequent 

main ..routine operation the vehicle interior temperature is 
controlled to the updated reference temperature 27 °C. 

The switch 11 is thus " repeatedly operated until 
desired temperature is reached- However, if the varying 
15 temperature reaches the upper limit point of 30 °C, "yes" 

decision is made in the step 14 0 3 and control goes to 
- a step 14 0 8 where a vocal data corresponding to the upper 
limit temperature is located in the ROM 16 f to produce 
a vocal' sound "r-e-s-e-t-t-i-n-j i-m-p-o-s-s-i-b-l-e" - 
20 D flip-flop 113 is again res'et in the step 14 09 and 

control returns to the main routine. Thus, the reference 
temperature is maintained at 30 °C. 

When the downward swtioh 112 is operated, the 
main routine is interrupted to execute the second inter- 
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rupt routine of Fig, 8 which starts off at step 1501 and 
at step 1502 the reference teraperatrue data Ts is read 
off for making a comparison with a lower limit point of 
10°C. in a subsequent step 1503. A "no" decision route 
5 is taken if the reference temperature Ts is in a range 

from 11 °C to 30 °C. Control proceeds to a step 1504 to 
subtract "l" from the reference value Ts . Subsequently 
in a step 505 the updated Ts is digitally displayed on 
unit 121 and in a step 1506 the corresponding vocal 

10 information data is located in the ROM 13f and delivered 

at step 1507 to the synthesizer 120. D flip-flop 114 is 
then reset in a step 1509 and through step 1510 control 
returns to the main routine to control the vehicle interior 
temperature to the reference temperature' which has been 

15 reduced by 1°C. from the previous setting. 

Repeated operations of downward switch 112 allow 
the reference setting to successively lower to a desired 
point which is limited to the lower limit temperature 
j * of 10°C. If this lower limit point is reached, operation 

20 of downward switch 112 will result in an "yes" decision 

taken from step 1503 to a step 1508 to generate a vocal 
information "r-e-s-e-t-t-i-n-g i-m-p-o-s-s~i-b-l-e " • 
Control-passes through step 1509 resetting D flip-flop 
114 and returns to the main routine, whereby the reference 
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reset-ting operation terminates at 10 °C. 

In accordance with the second embodiment of 'the 
invention, the temperature resetting control method involves 
varying a reference setting value by a predetermined 
amount in response to each operator action and automatically 
controlling the vehicle interior temperature to the 
newly adjusted reference setting. - * 

Fig- 9 is an illustration of a third preferred 
embodiment of the present invention in which temperature 
resetting switch or switches are replaced with a voice 
recognizer to permit vehicle occupant to enter vocal 
information as a temperature resetting signal whenever 
he desires a temperature change. A microphone circuit 
22 8 includes a microphone 22 8a, a transmit-status indicating 
light-emitting diode 22 8b, and a press-talk switch 22 8c 
all of which are housed in a one-piece hand-held unit which 
is mounted on a convenient location easily accessible by the 
vehicle occupant. 

The. voice recognizer 230 of a conveni tonal design 
which operates the light-emitting diode 22 8b to indicate 
the transmit-mode status and analyzes a voice signal 
received at the microphone 22 8a when the press-talk switch , 
228c is operated to. interpret the received signal. The voice 
recognizer 23 0 provides a logical one or zero sighal 
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respectively through lines 230a and 230b depending on 
whether the vehicle occupant speaks "its's cold" or 
"it's hot" into the microphone 228a. A buffer memory 
or register 231 stores the logic output signal from 
the voice recognizer 2 30 supplied respectively through 
lines 230a and 230b and is reset in response to a reset 
signal supplied form the microcomputer 221 . 

A voice synthesizer 232 receives temperature 
indicating digital data from the microcomputer 221 to 
provide an audio signal to be supplied to a speaker 229 
to generate vocal temperature announcement. For example, 
if the voice synthesizer 232 receives a logical one on 
lead 232a from the microcomputer 221, a voice announcement 
"temperature increases by one degree" is produced and in 
response, to a logical one on lead 2 32b, the announcement 
"temperature decreases by one degree" is given* Alternatively, 
the output signal which are applied to the register 231 
from the voice recognizer 230 may be applied directly to 
the voice synthesizer 232. 

Fig* 10 is an illustration of an interrupt routine 
in which the output of the registor 231 is checked at 20- 
millisecond intervals to determine whether the result 
of voice recognition is a temperature decrease instruction 
or a temprature increase instruction. If the voice 
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recognizer 230 recognizes the input voice as an 
instruction that the interior temperature should be 
decreased, a flag *F^ is set, and if the instruction is 
to increase the temperature a flag F^ is set. The voice 
5 synthesizer 232 is accordingly instructed by the micro- 

computer 221. 

More specifically, when the logical state of the 
output terminal 230b of recognizer 230 is "1" , "yes" 
decision is taken in step 2101 indicating that the 

10 operator wishes to decrease temperature. Control 

advances to a step 2102 to place "1" on the flag F^. 
Subsequently, in a step 2103, the* register 2 31 is reset 
and in a step 2104 the microcomputer provides a logical 
one on lead 2 32b to the voice synthesizer 23 2 so that a 

15 vocal announcement that "temperature decreases by one 

degree" is given. In a subsequent step 2105, a check 
is made to determine whether there is a logical one output 
on lead 230a .from register 230.. "No" decision is thus 
taken to terminate the timer 'interrupt routine. If the 

20 recognizer 230 places a logical one on lead .230a indicating 

that the operater wishes to increases the inside temperature 
control takes "no" decision route through the step 2101 
to the step 2105, An "yes" decision route is taken to a 
step 2106 to place a logical one on the flag F 2 and 
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subsequently in a step 2107 the register 231 is reset. 
In a following step 2108, a logical one output is placed 
on lead 232a to instruct the voice synthesizer 232 to 
generate a vocal announcement "temperature increases 
5 by one degree" 

Fig. 11 is an illustration of the main routine 
in which the routinely executed instructions are illustrated 
In this main routine, the microcomputer 221 operates 
on temperature data Tr and Tarn supplied from the interior 
Lo and exterior temperature sensors 8 and 10 and reference 

temperature data Ts to control the defelcetion angle of 
air mixing plate 16" and varies the reference temperature 
data Ts by a predetermined amount, typically, 1°C. 

Microcomputer 221 starts operating in response to . 
15 the system being switched on. In a step 2201 various 

registers and flags are set to their respective initial 
states. The reference temperature Ts is set to 25 °C. 
and flags Fl and F2 are set to logical zero. The main 
routine is interrupted at the termination , of the step 
20 2201 whenever an interrupt command is generated. 

In a step 2202 , the . computer receives various 
input signals from tempera true sensors 8, 10 and angle 
sensor 9, these signals being, converted into digital 
i values Tr, Tarn and A, respectively, by analog-digital 
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converter.. 12 . 

In steps 2203 and 2206 the logical states of the 
flags.P and F are interrogated. If F, = 1 (indicating 

that the vehicle, occupant desires a temperature decrement) 

i 

5 is detected, "yes" decision is taken at step 2203 and 

at step 2204 "l" is subtracted from data Ts to decrease 
the vehicle interior temperature by one degree. Flag. 
F x is reset to zero in a step 2205 to render the system 
ready to accept a subsequent vocal instruction. On the 

10 other hand, if F 2 = 1 (indicating that the occupant desires 

temperature increment) , a step 2207 is executed to add 
"1" to data Ts to, increase the temperature by one 
degree and flag F 2 is reset to zero in a step 2208. 

Control proceeds to a step 2209 in which the 

j 5 microcomputer computes an optimum value for temperature 

"Tao" . This optimum value is related to vehicle interior 
temperature Tr, ambient temper atrue Tarn and to reference 
temperature Ts # the optimum value Tao veing computed so. 
that the difference between Tr and Ts is reduced 

20 substantially .to zero* More specif ically , data Ts, 

Tr and Tarn are multiplied by constants Ks, Kr, Kam, 
respectively, which have been derived experimentally. 
An equation stated in the step 2209 is. computed to seek 
the optimum value Tao. These constatns have been derived 
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on the assumption that the blower 3 is operating at a 
relatively low constant speed and the evaporator 4 and 
heating unit 5 are operating under normal conditions. . 
In a step 2210 the angle of deflection plate 6 is corrected 
5 by the actuator 14 in response to the difference between 

the actual opening angle and the angle derived from the 

optimum value Tao . 

As required, additional steps may be added to 
the main temperature control routine immediately following 
10 the step 2210 to permit control to return to the step 2202 

to recycle the steps 2202 to' 2210 at intervals of several 
hundreds milliseconds. During this recycled process the 
above described interrupt routine is introduced whenever 
temperature demand arises. 
15 As described above, the air conditioning system 

of the present inveniton illustrated in Fig. 9 responds 
to vocally given command by stepwisely varying the 
reference setting from the initially established value 
of 25°C. If the total operating cycle period of voice 
20 recognizer 230 and microcomputer 221 would permit, the 

amount of stepwise variations in response to vocal commands 
may be increased to 2°C. 

Since the vehicle occupant hears vocal information 
each time his vocal instruction is given to the system, 



- 25 - 

BNSDOCID: <EP 0034373A1_I_> 



the occupant has the feeling that the system is properly . 
operating as he desires. 

The present invention is not limited to the above 
described embodiments. Variations and modifications can 
be easily added to the present inveniton without departing 
from the scope of the invention which is only limited by 
the appended claims. 

For example, the vocal instruction may be given 
in any sentence by including phrases which indicate the 
amount of variations to be changed as well as the direction 
of temperature variaiton. Alternatively, the occupant 
may utter a sound of a predetermined freguency associated 
with the direction of temperature variation. 

The amount of temperature variation* in response . 
to each occupant's command is not limited to 1 degree. 
That is, a variable incremental value , could also be as 
well employed. More specifically, a 5% of the reference 
temperature may be varied in response to each instruction. 

A timing device may also be employed in the air 
conditioning system of the invention to maintain the 
reference temperatrue at a renewed setting for a pre- 
determined interval and to return the reference value 
to the original setting following the termination of 
such interval. This timed action serves to temporarily 



- 26 - 



- 27 - 



0034373 



cool off or warm up the vehicle interior for a passenger 
when he enters the vehicle subsequently after it has 
been air-conditioned by a previous person. This is 
particularly advantageous when the vehicle outside is 

5 considerably hot or cold. 

Furthermore, the digital voice synthesizer could 
be replaced with a magnetic recording apparatus * in which 
' voice announcements are prerecorded in specified storage 
locations which are accessed by the microcomputer 13 to 

10 reproduce the vocal temperature announcements. 
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WHAT IS CLAIMED IS: 

1. A method for resetting a reference temperature 

of an air conditioning system which controls the temperature 
of the interior of a motor vehicle in relation to the 
reference temperature, comprising the steps of: 

a) detecting an action of a vehicle occupant 
indicating that a demand has occurred to reset said reference 
temperature; 

b) generating a vocal announcement of a temperature 
value to which said reference temperature is to be varied; 
and 

c) varying said reference temperature to said 
announced temperature value to" allow said air conditioning 
system to control the temperature of said vehicle interior 
with reference to said announced temperature . 

2* A method as claimed in claim 1, wherein the step 

(a) comprises detecting a finger action of said vehicle 
occupant, wherein the step (b) comprises generating^ a 
series of vocal announcements of successively differing 
temperature values in response to said finger action being 
detected in the step (a) until a subsequent finger action 
of said occupant is detected in the step (a) , and wherein 
the step (c) comprises changing said reference temperature 
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•to a temperature value which is the last announcement of 
said generated vocal announcements. 

3. A method as claimed in claim 2, wherein the step 

(b) comprises: 

d) comparing said reference temperature with 

a predetermined value? 

e) generating a first series of vocal announce- 
ments of successively decreasing temperatures from a high 
value toward, a low value when said reference temperature 
is equal to or higher than said predetermined value or 
generating a second series of vocal announcements of 
successively increasing temperatures from said low value 
toward said high value when said reference temperature 

is lower than said predetermined value; and 

f ) repeating the step (e) when said subsequent 
finger action of said occupant is not detected. 

4. A method as claimed in claim 1, wherein the step 

(a) comprises detecting a finger action of said vehicle 

occupant on a first switch indicating that said reference 

temperature is to be raised or on a second switch indicating 

that said reference temperature is to be lowered, and 

wherein the step (b) comprises generating a vocal announce- 

i 

ment of a temperature, value higher than said reference 

- 29 - 



BNSDOCID: <EP 0034373A1_L> 



r 



- 30 ~ 



0034373 



temperature when said finger action is detected on said 
first switch or generating a vocal announcement of a 
temperature value lower than said reference temperature 
when said .finger action is detected on said second switch. 

5. A method as claimed in claim 1/- wherein the step 
(a) comprises analyzing a vocal announcement given by said 
vehicle occupant to indicate that said reference temperature 
is to be varied in a specified direction. . 

6. A control system for an. air- conditioner mounted 
in. a motor vehicle having means for controlling the 
temperature of the inside of said motor vehicle with 
reference to a variable temperature setting, said system 
comprising: 

means for detecting an action of a vehicle occupant 
indicating that a demand has occurred to reset said . 
temperature setting; 

means for generating a vocal .announcement of a 
temperature value to which said temperature setting is 
to be varied; and 

means for varying said temperature setting to 
said announced temperature value. 

7. A control system as claimed in claim 6, wherein 
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said detecting means comprises a manually operated switch, 
wherein said generating means comprises means for generating 
a series of vocal announcements of successively differing 
■temperature values in response to the operation of said 
switch ilntil said switch is subsequently operated, and 
wherein said varying means comprises means for changing 
the temperature setting to a temperature value which is 
the last announcement .of said generated vocal announcements. 

8. A control system as claimed in claim 7, wherein 

said generating means comprises: 

means for comparing the temperature setting with 
a * predetermined value; and 

means for generating a first series of vocal 
announcements of successively decreasing temperature from 
a high value toward a low value when said reference 
temperature is equal to or higher than said predetermined 
value or generating a second series of vocal announcements 
of successively increasing temperatures from said low 
value toward said high value when said reference temperature 
is lower than said predetermined value. 

9. a control system as claimed in claim 7, wherein 

said detecting means comprises a first manually operated 
switch for indicating that said temperature setting is to 
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be raised and second manually operated switch for indicating 
that said temperature setting is to be lowered, and wherein- 
said generating means comprises means for generating a 
vocal announcement of a temperature value higher than said 
temperature setting in response to the operation of said 
first switch and generating a vocal announcement of a 
temperature value lower than said temperature setting in 
response to the operation of said second switch. 

10 . A control system as claimed -in claim 7 , wherein . 

said detecting means comprises means for analyzing a 
vocal announcement given by said vehicle occupant to 
indicate that said temperature setting is to be . varied in 
a specified direction.' 

11- A control system for an air conditioner mounted 

in a motor vehicle including an air duct for allowing the 

flow of air into the vehicle interior, a blower arranged 

within said air duct for providing a forced air &tr»eaicu. 

i 

therefrom into said interior > and a temperature control 
means arranged for selectively cooling and warming the 
air flow from said blower into said interior, wherein the 
improvement comprises: 

means for producing a first binary signal indicative 
of the actual temperature of air in said interior; 
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temporary memory means for storing a second 
binary signal indicative of a temperature setting 
desired for said vehicle interior; 

means for detecting an action of a vehicle 
occupant indicating that a demand has occurred to reset 
said temperature setting; 

a digital computer programmed to produce in 
response to the operation of said detecting means a first 
control signal and to produce in response to the operation 
of said detecting means' a second control signal which 
causes said memory means to store said announced temper- 
ature value as said second binary signal in place of the 
previously stored desired temperature, and further 
programmed to calculate the temperature of air flow 
supplied to the vehicle interior in response to the 
difference in magnitude between said first and second 
binary signals, said computer producing a temperature 
control signal indicative of the calculated temperature 
of the air flow; 

means for generating in response to .said first 
control signal a vocal annoucement of a temperature value 
to which said desired temperature is to be varied; and 

means for controlling the setting of said 
temperature control means in response to said temperature 
control signal from said computer. 
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12. A control system as claimed in claim 11 , wherein 

said temperature control means comprises an evaporator, 
a heating element located downstream of the evaporator , 
and an air mixing deflecting plate 'for adjusting the . 
amount bf air from said evaporator presented to said 
heating element in relation to the amount of air from 
said evaporator directed to the vehicle interior, 

131 A control system as claimed in claim 12, wherein 

said memory means comprises a random access memory. 

14. A control system as claimed in claim 11, wherein 
said detecting means for detecting an operator action 
comprises a switch means for generating a pulse, and 
wherein said vocal announcement generating means comprises 
means for generating a. series of vocal, announcements of 
successively differing temperature values in response to 
said pulse until said switch is subsequently operated, 

i 

15. A control system as claimed in claim 11, wherein 
said detecting means comprises .first manually operated 
switch for giving an instruction to said computer that 
said temperature setting is to be raised and second 
manually operated switch for giving an instruction to 
said computer that said temperature setting is to be 
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lowered, and wherein said vocal announcement generating 
-means comprises means responsive to an output signal 
from said computer for generating a vocal announcement 
of a temperature value higher than said temperature 
setting in response to the operation of said first 
switch and generating a vocal announcement of a temper- 
ature value lower than said temperature setting in 
response to the operation of said second switch. 

16. A control system as claimed in claim 11, wherein 

said detecting means comprises means for analyzing a vocal 
announcement gi^en by said vehicle occupant to give 
an instruction to said computer that said temperature ■ 
setting is to be varied in a specified direction. 

.17. A control system as claimed in claim 11, further 

comprising display means for visually indicating said 
temperature setting in response to said second binary 
signal stored in said memory means., 
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